more frequently prescribed antibiotics for travelers' diarrhea that were not consistent with guidelines (not ordered when indicated 49% vs 6%, P < 0.0001 and ordered when not indicated 21% vs. 3%, P < 0.0001). Patients seen in the PTC were more often prescribed antimalarials when indicated (98% vs. 81%, P < 0.0001), and those seen by a PCP were more frequently prescribed antimalarials that were not consistent with guidelines (not ordered when indicated 15% vs 1%, P < 0.0001 and ordered when not indicated 19% vs. 2%, P < 0.0001). Patients seen in the PTC were ordered more vaccines per patient when indicated (mean = 2.77 vs 2.31, P = 0.0012), and were also more likely to receive more vaccines when ordered (mean = 2.38 vs. 1.95, P = 0.0039). The PCPs recommended more vaccines that were not consistent with guidelines per patient (not ordered when indicated: mean = 0.78 vs 0.12, P < 0.0001, ordered when not indicated: mean 0.18 vs. 0.025, P < 0.0001).
Conclusions:
A pharmacist-run pre-travel health clinic can provide consistent evidence-based care and improve patient compliance compared to primary care providers without special training. Pre-travel health is a dynamic and specialized field that requires adequate time, resources, and expertise to deliver the best possible care.
Background
Over the past few decades, the number of international tourists has grown from 457 million in 1990 to 880 million in 2009, and is estimated to reach 1.6 billion by 2020, with an increasing proportion visiting the developing world.
1 Approximately 8 percent of travelers to the developing world will require medical care during or after travel 2 , most often for vaccine preventable diseases and/or illnesses preventable by chemoprophylaxis and behavioral measures. [3] [4] With the rapidly increasing number of travelers at high risk for travel-related illness, there is an increased need for highly skilled travel medicine practitioners.
Despite common misperceptions, a thorough pre-travel consultation encompasses much more than administration of vaccines. It is a comprehensive session that includes risk assessment of travelers on their personal risk for travel-related illnesses; recommendation of nonprescription products and travel-related equipment; counseling on behavioral measures such as basic food/water and insect precautions; prescription medications; administration of routine, recommended, and required vaccinations; provision of written educational materials, and counseling on personal safety and security. [5] [6] [7] [8] [9] [10] [11] Unfortunately, not all travelers seek or receive this type of comprehensive consultation prior to departure, as a result there is a significant lack of knowledge and perception of risk regarding travel-related health issues among travelers themselves. [12] [13] [14] [15] [16] A 2003 New York airport survey serves as an example. In this study most travelers surveyed were going to places where Hepatitis A was a risk, but only 14% had received the vaccine. Furthermore, 27% of those who were going to high risk malaria regions thought they were not at risk, and only 46% had antimalarials with them. Of the travelers who had antimalarials, 42 % were carrying the medication chloroquine to areas with chloroquine-resistant plasmodium falciparum. 14 Recently, the CDC reported that there were 508 U.S. civilians who acquired malaria abroad and for those whom chemoprophylaxis information was known (n=480), 71% reported they did not take a chemoprophylactic regimen recommended by the CDC. 17 While there is a deficiency in knowledge and compliance with recommendations among travelers, there is also a need for improvement in education and training among health care
providers. [14] [15] [18] [19] [20] [21] [22] [23] There are very few publications describing the role of pharmacists in travel medicine.
Descriptive studies of clinical pharmacy travel medicine services exist, [25] [26] [27] and the few studies that have evaluated the quality of travel recommendations of pharmacists have focused on the community pharmacy setting. [28] [29] [30] [31] To our knowledge, there are no published studies evaluating the pre-travel health care of primary care providers in a student health setting and no studies comparing the quality of the pre-travel recommendations of primary care providers without special training versus clinical pharmacists who specialize in pre-travel health.
The setting for this study is a student health center at a major university. The clinical pharmacists at the study setting operate a pre-travel health clinic at the Student Health Center, which serves roughly 30,000 students, and have prescriptive authority for vaccines and The decision to go to the PTC or a PCP was based on appointment availability and scheduling preference of the student, and both the PTC and the PCPs had 30 minute appointments. During the quality assurance process, vaccine and medication recommendations
were assessed for consistency with recommendations and guidelines from the Centers for Disease Control and Prevention (CDC). Where CDC guidelines were unclear, the World Health
Organization and Travax ® Encompass (Shoreland, Inc.) were consulted as secondary sources.
Medical and pharmacy records were queried to determine if students received recommended medications and vaccines prior to travel. Prescriptions and vaccinations that were documented as refused/declined by the patient were excluded from the analyses of receipt rates. All vaccines were administered by nurses in the immunization clinic and all medications were dispensed from the campus pharmacy. IRB approval was obtained prior to initiating the study. shown in tables) were performed to help rate the findings according to their importance as risk/protective factors. All variables that showed the association with the pre-travel recommendations in the univariate models having P values below 0.10 were entered into the more comprehensive multiple logistic regression models, which included visit type (PTC or PCP), trip duration, purposes of travel (for school activities and being volunteer), and destination (Southeast Asia). All statistical significance was assessed using an alpha level of 0.05. Statistical analysis was performed using SAS 9.2.+
Results
In 2007, 513 travelers were identified, 172 were seen by a PCP and 341 were seen in the PTC. Travelers who were seen in the PTC were more often prescribed antibiotics for selftreatment of travelers' diarrhea when indicated (96% vs. 50%, P < 0.0001), while travelers seen by a PCP were more likely to be prescribed antibiotics not consistent with guidelines (not ordered when indicated 49% vs 6%, P < 0.0001 and ordered when not indicated 21% vs. 3%, P < 0.0001) ( Table 2) . Furthermore, patients who were seen in the PTC were more likely to pick up their medication from the pharmacy than those who were prescribed antibiotics by a PCP (75% vs. 63%, P = 0.04). Travelers seen in the PTC were also more often prescribed antimalarials when indicated (98% vs. 81%, P < 0.0001), while those seen by a PCP were more frequently prescribed antimalarials not consistent with guidelines (not ordered when indicated 15% vs 1%, P < 0.0001 and ordered when not indicated 19% vs. 2%, P < 0.0001). There was no statistically significant difference in antimalarial pick-up rates from the pharmacy between the two groups (Table 2) .
Results regarding the ordering and receipt of vaccines were similar to those of antibiotics and antimalarials. To account for multiple vaccines ordered at the same time, the number of vaccines per patient was calculated and used for comparison purposes. Patients seen in the PTC were ordered more vaccines per patient when indicated (mean = 2.77 vs 2.31, P = 0.0012), and per patient were also more likely to receive vaccines when ordered (mean = 2.38 vs. 1.95, P = 0.0039). The PCPs recommended more vaccines that were not consistent with guidelines per patient (not ordered when indicated: mean = 0.78 vs 0.12, P < 0.0001, ordered when not indicated: mean 0.18 vs. 0.025, P < 0.0001 (Table 3) .
In addition to differences in recommendation and receipt of medications and vaccinations, there were also some major differences in visit documentation among the PTC and PCP groups. The pharmacist providers in the PTC group documented purpose of travel more frequently than the PCPs (99% vs. 55%, P < 0.0001) and also documented activities planned by the traveler more frequently (70% vs. 48%, P < 0.0001) than the PCPs.
There were no statistically significant differences between the two patient populations except for destination and purpose of travel. The PTC saw more travelers to North Africa and also more travelers with volunteer work as their purpose. The PCPs saw more travelers to North and Southeast Asia and also more travelers with study abroad as their purpose. (Table 1) .
Gender, age, and duration of travel were similar between the two groups. 
Discussion
The results of this study support previous publications illustrating that recommendation of medications and vaccines not consistent with guidelines is a potential problem for PCPs without special training, demonstrating a need for additional education and training. 13, [18] [19] [21] [22] The most common area in which the PCPs failed to follow national/international guidelines was in the omission of recommended antibiotics for the self-treatment of travelers' diarrhea. The
PCPs only ordered an antibiotic for traveler's diarrhea for half of the patients who were indicated and less of their patients picked it from the pharmacy compared to the pharmacists. Since the PTC visits are consistently structured to include extensive counseling on food/water precautions and food/water borne illnesses, this may help explain why higher antibiotic pick-up rates occurred among the PTC group. In both groups, pick-up rates for antibiotics were lower than for antimalarials, suggesting that the study population may perceive food and water borne illnesses as less serious than malaria.
Omission of recommendations for antimalarials and vaccines when indicated was also common among PCPs. Purpose of travel and activities planned were only documented in half of the PCP visits, suggesting that the providers either do not take these variables into consideration or simply do not routinely document these patient specific factors. Practice guidelines suggest taking into account these itinerary variables impacts the assessment of each patient's indication for medications and vaccines, and thus this may have affected PCP recommendations. 
Limitations
A limitation of the study is that the patient population consisted of young college students and may not represent the general population. However, their destinations and itineraries mirror populations in other reports. Additionally, appropriate use of vaccines and medications could only be determined by the amount of information provided in the progress note; therefore, if a recommendation was not documented it was assumed that it did not occur. Lastly, due to the retrospective nature of the study, differences in post graduate training of the PCPs and the volume of patients they saw could not be controlled.
Conclusion
A pharmacist-run pre-travel health clinic can provide more consistent evidence-based care compared to primary care practitioners not specifically trained in travel medicine and may improve patient compliance with recommendations. Pre-travel health is a dynamic and specialized field that requires adequate time, resources, and expertise to deliver the best possible care. 
